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(54) SQUARE-SHAPED ELECTRICAL DOUBLE LAYER CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep low the internal resistance 
of a square-shaped electrical double layer capacitor even in the 
case where a voltage is applied to the capacitor for a long period 
of time and to prevent corrosion from being generated in the 
capacitor by a method wherein a specifed aluminium alloy is used 
for an element body and a rectangular container for housing an 
organic electrolytic solution. 

SOLUTION: Some aluminum alloy out of the alloy numbers A3003, 
A3004, A3005, A3104, A3105, A3203 and A5052 of the Japanese 
Industrial Standard is used as a container material to 
manufacture a bottomed square-shaped container. A cover body 
3 is fitted into the upper open part 2 formed in this container 1 
and the joint part of the cover body 3 with the open part 2 is 
hermetically subjected to a sealing treatment by laser welding or 
the like. A positive pole terminal 4 and a negative pole terminal 5 
are mounted to the cover body 3 hermetically and in an electrical 
insulating manner. Moreover, a plurality of sheets of positive 
poles 10 and negative poles 11 of the same number of sheets as 

that of the poles 10, which are provided on both surfaces of metal current collecting bodies as polarized 
electrodes layers, are formed in a laminated state via separators 12, an organic solvent electrolytic 
solution is impregnated in the polarized electrode layers and the separators and the electrode layers 
and the separators are held. Therefore, a square-shaped electrical double layer capacitor is miniaturized 
and is lightened and the reliability of the capacitor is enhanced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1]A square-shaped electric double layer capacitor which is provided with the 
following and characterized by this rectangle container consisting of one aluminum alloy 
of the alloy number A3003 of Japanese Industrial Standard, A3004, A3005, A3104, A3105, 
A3203, and A5052. 

An element body containing a polarizable electrode of a couple. 
A nonaqueous electolyte impregnated with this element body. 

A rectangle container which stores this element body and this nonaqueous electolyte. 

[Claim 2]A cation of electrolyte salt contained in the above-mentioned nonaqueous 
electolyte is a quaternary ammonium ion or quaternary phosphonium ions, An anion And BF 4 

, C10 4 , The square-shaped electric double layer capacitor according to claim 1 being 

more than a kind chosen from CFr>SOr> , PF fi , and N(S0 9 CFj 9 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention]Especially this invention relates to a reliable square-shaped 
electric double layer capacitor by a small light weight about an electric double layer 
capacitor (it abbreviates to EDLC hereafter.). 
[0002] 

[Description of the Prior Art]As a container of EDLC using organic electrolysis liquid, 
conventionally in about several F micro current-oriented small coin type EDLC. The 
container which carried out press forming of the stainless steel to predetermined shape 
is used, and in mass cylindrical EDLC which is high current-oriented tens - a number 
1000F grade, in order to make weight savings, such as an automobile power supply, into a 
key objective, the closed-end cylindrical cup which fabricated the lightweight aluminum 
material by the impact molding method excellent in mass production nature is used. As 
construction material of this cylindrical aluminum container, the fabricating operation 
was easy and the aluminum material of not less than 99. 9% of high high grade of chemical 
corrosion resistance to the organic electrolysis liquid to include was used. Although 
aluminum of a high grade has small intensity, the intensity to the rise of the internal 
pressure of a cell is cylindrical, then geometrically large in this way, and since it is 
hard to change, it is possible to use it. 

[0003] Square-shaped mass EDLC attracts attention to such a conventional cylindrical 
container in recent years. Square-shaped mass EDLC stores the element and electrolysis 
solution which consist of polarizable electrodes etc. into a square-shaped container, by 
laminating two or more element bodies, can raise the receiving efficiency of an element 
body and can make the energy density per volume high. 
[0004] 

[Problem(s) to be Solved by the Invention] In the square shape EDLC, if the material 
strength of the flat part of a container is not enough at the time of the rise of the 
internal pressure of a cell, distortion of shape becomes large, a gap is produced in 
inter-electrode [ which was laminated ], and there is a problem that internal resistance 
will rise. For this reason, when using aluminum of not less than 99.9% of above high 
grades, it was required to thicken thickness of a square-shaped container. However, 
although EDLC using the square-shaped container of aluminum of a thick big high grade 
was difficult to carry out a weight saving and the energy density per unit volume was 
high, there was a fault that the energy density per unit weight was low. 
[0005] On the other hand, as a cation, a quaternary ammonium ion or quaternary 

phosphonium ions, As an anion, BF 4 , C10 4 , Since withstand voltage is high and 
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electrical conductivity is high, the organic electrolysis liquid containing CF3SO3 , 

PF 6 , and N(S0 2 CF 3 ) 2 is used most suitably for EDLC. However, as mentioned above, 

since the solution of these halogen-containing salts showed corrosive action to metallic 
aluminum, aluminum of not less than 99. 9% of high grade needed to be used for it as a 
material of a square-shaped container. If the aluminium container of about 99% of low 
purity was used, an activated carbon electrode is adsorbed and the metallic component 
which the dissolution and pitting generated and dissolved in the inner surface of the 
container which touches the above-mentioned electrolysis solution may cause degradation 
of the remarkable performance of EDLC. Although stainless steel and the steel by which 
plating treatment was carried out were excellent about intensity or corrosion 
resistance, since specific gravity was large, there was a fault that the weight of a 
cell will increase. 
[0006] 

[Means for Solving the Problem]A thing this invention is characterized by that comprises 
the following and which provides EDLC. 

An element body which is made in order to solve an aforementioned problem, and contains 
a polarizable electrode of a couple. 

Organic electrolysis liquid impregnated with this element body. 

consisting of a rectangle container which stores this element body and this organic 
electrolysis liquid — this rectangle container — one aluminum alloy of the alloy 
number A3003 of Japanese Industrial Standard, A3004, A3005, A3104, A3105, A3203, and 
A5052. 

[0007] 

[Embodiment of the Invention] In this invention, one aluminum alloy of the alloy number 
A3003 of Japanese Industrial Standard, A3004, A3005, A3104, A3105, A3203, and A5052 is 
used as an aluminum alloy used for container material. These are excellent in the 
chemical corrosion resistance over the organic electrolysis liquid containing a halogen- 
containing anion, and press working of sheet metal, such as impact shaping, is easy for 
them, and further excellent in a mechanical strength. Especially, the aluminum alloy of 
the alloy number A3003 of Japanese Industrial Standard, A3004, and A5052 is preferred. 
[0008]A thing desirable as a nonaqueous electolyte used by this invention is an organic 
solvent system electrolysis solution with high decomposition voltage. Especially 

19^4-+ 19^4-+ 14. 

Quaternary ammonium (R R R R N ), Quaternary phosphonium (R R R R P ) (however, R - R* 
are an alkyl group or an allyl group, may be respectively the same or may differ.) Each 

carbon number of R 1 - R 4 , It is 1-4 preferably. The quaternary onium cation shown, BF 4 
, C10 4 , CF 3 S0 3 , The electrolyte salt which consist of combination with the anion 

more than a kind chosen from PF g and N(S0 2 CF 3 ) 2 • The organic electrolysis liquid in 

which the organic solvent was dissolved is preferred so that concentration may become [ 
1. ] in 0. 5-1. 5 mol /preferably. 

[0009]As a desirable example of these electrolyte salt, tetraethylammonium 
tetraf luoroborate, triethyl monomethyl ammonium tetraf luoroborate, and tetraethyl 
phosphonium tetraf luoroborate are mentioned. As an organic solvent in which the above- 
mentioned electrolyte salt is dissolved, Cyclic carbonate, such as propylene carbonate, 
butylene carbonate, and ethylene carbonate, It is preferred that at least one [ selected 
from sulfolane derivatives, such as chain carbonic ester, such as diethyl carbonate, 
ethyl methyl carbonate, and dimethyl carbonate, sulfolane, 3-methyl sulfolane, and 
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2, 4-dimethylsulfolane, ] is included in the main ingredients. Usually, these organic 
electrolysis liquid is produced from the electrolyte salt and the solvent which were 
refined highly, and after the content of moisture performs 100 ppm or less of 
dehydrating treatment until it is preferably set to 50 ppm or less, it is used. 
[0010] The example of the square shape EDLC concerning this invention is shown in drawing 
L In drawing 1, the lid 3 fits into the upper opening 2 of the closed-end square-shaped 
container 1, and, as for the joining section of the lid 3 and the opening 2, closure 
processing is usually airtightly made by laser welding etc. The positive pole terminal 4 
and the negative pole terminal 5 are attached to the lid 3 airtightly and in electric 
insulation. The anode 10 of two or more sheets provided in both sides of the metal 
charge collector as a polarizable electrode layer and the negative electrode 11 of the 
number of sheets, The positive electrode lead 6 and the negative electrode lead 7 which 
it changed into the state where it laminated via the separator 12, and were pulled out 
from each of the anode 10 and the negative electrode 11, It is electrically joined to 
the positive pole terminal 4 and the negative pole terminal 5 by the connection leads 8 
and 9 by ultrasonic welding, electric welding, or other means in the form summarized two 
or more sheets, respectively. In each polarizable electrode layer and a separator, an 
organic solvent electrolyte is impregnated and is held. 
[0011] 

[Example] The closed-end square-shaped container (127 mm in height of Examples 1-7 and 
the comparative examples 1-6, 112 mm in width, and 30 mm in thickness) was obtained with 
the impact molding method using aluminum and the aluminum alloy material which are shown 
in Table 2. The thickness of 1. 5 mm and a container bottom of the thickness of the side 
attachment wall of this square-shaped container was 2 mm. Next, polytetraethylene was 

used for the binder and the activated carbon of specific surface area [ of 1800 m ]/g 
was formed in both sides of the aluminium foil (0. 1 mm in thickness, 100 mm x 100 mm) of 
99. 9% of purity with a lead drawer part as an electrode body at a thickness of 0. 5 mm. 
After drying this electrode body under decompression at 250 **, the separator which 
consists of a 0. 15-mm-thick polypropylene nonwoven in a drying atmosphere was passed 
between electrode bodies, it laminated the above-mentioned electrode body ten 
positive/negative at a time by turns, and the element body was obtained. 
[0012] Then, the positive pole terminal 4 and the negative pole terminal 5 are attached 
to the plate-like lid 3 (2.0 mm in thickness) which comprises the square-shaped 
container 1 made to fit into the above-mentioned square-shaped container opening 2, and 
homogeneous material airtightly and in electric insulation, It summarized at a time this 
terminal, and ten the positive electrode leads 6 and the negative electrode leads 7 
which were pulled out from the above-mentioned lamination element body, and joined to 
the positive pole terminal 4 and the negative pole terminal 5 by ultrasonic welding with 
the leads 8 and 9 for connection, respectively. 

[0013]After impregnating with the propylene carbonate solution (moisture of 30 ppm) in 
which 1 mol/1. of tetraethylammonium tetraf luoroborate was dissolved enough as an 
electrolysis solution into the lamination element body which attached the terminal area, 
After loading with this element body into the above-mentioned square-shaped container 
and fitting a lid into a square-shaped container opening, the lid and the joined part of 
the square-shaped container opening were airtightly closed by laser radiation, and the 
square-shaped electric double layer capacitor was obtained. 
[0014]After measuring electric capacity and internal resistance as an initial 
characteristic of this square-shaped capacitor, in order to evaluate working reliability 
accelarative over a long period of time, after carrying out voltage impressing of 2. 5V 
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under 70 ** constant temperature for 1000 hours, electric capacity and internal 
resistance were measured again. In addition, the capacitor after a voltage impressing 
examination was disassembled, the corrosion condition of the contact surface with the 
electrolysis solution of the wall of a square-shaped container was observed with the 
electron microscope, and the above result was summarized in Table 1. 
[0015] In order to evaluate the reliability over the rise of the internal pressure of a 
capacitor, a hole 5 mm in diameter was established in the lid of each capacitor, from 
this hole, 2-atmosphere dry air was pressed fit, change of the internal resistance in 
this state and the thickness of the center section of the cell was observed, and the 
above result was summarized in Table 1. The ingredient table of the aluminum alloy in 
Table 1 is shown in Table 2. 
[0016] 
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[0018] 

[Effect of the Invention] The electric double layer capacitor of this invention which 
uses the aluminum alloy of an example the aluminum alloy which has a similar 
presentation so that clearly from Table 1, As compared with a comparative example, even 
when voltage is impressed to a long period of time, and even when internal resistance is 
kept low, and corrosion does not arise and internal pressure rises, internal resistance 
is kept low and change of the thickness of a cell also has it. [ small ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing li lt is a partial fracture perspective view of the square-shaped electric 
double layer capacitor of this invention. 
[Description of Notations] 

1 Closed-end square-shaped container 

2 Upper opening 

3 Lid 

4 Positive pole terminal 

5 Negative pole terminal 

6 Positive electrode lead 

7 Negative electrode lead 

8 Connection lead 

9 Connection lead 

10 Anode 

11 Negative electrode 

12 Separator 
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DRAWINGS 

[Drawing 1 1 
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[Written amendment] 

[Filing date] July 5, Heisei 14 (2002.7.5) 
[Amendment 1] 

[Document to be Amended] Specif ication 
[Item(s) to be Amended]0006 
[Method of Amendment] Change 
[Proposed Amendment] 

[0006] 

[Means for Solving the Problem]A thing this invention is characterized by that comprises 
the following and which provides the square shape EDLC. 

An element body which is made in order to solve an aforementioned problem, and contains 
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a polarizable electrode of a couple. 

Organic electrolysis liquid impregnated with this element body. 

consisting of a rectangle container which stores this element body and this organic 
electrolysis liquid — this rectangle container — one aluminum alloy of the alloy 
number A3003 of Japanese Industrial Standard, A3004, A3005, A3104, A3105, A3203, and 
A5052. 

[Amendment 2] 

[Document to be Amended] Specif ication 
[Item(s) to be Amended]0018 
[Method of Amendment] Change 
[Proposed Amendment] 

[0018] 

[Effect of the Invention] The square-shaped electric double layer capacitor of this 
invention for which the aluminum alloy which has a similar presentation also used the 
aluminum alloy of the example so that clearly from Table 1, Even when voltage is 
impressed to the long period of time in comparison with a comparative example, and even 
when internal resistance is kept low, and corrosion does not arise and internal pressure 
rises, internal resistance is kept low and change of the thickness of a cell also has 
it. [ small ] 

[Translation done. ] 
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3, A30 04, A3005. A3104, A310 
5. A3 2 0 3. A 5 0 5 2 COX ^~$*tlj)*<7)T )V S.~^J^ 

[0007] 

3003. A3004. A3005. A3104, A3 
105. A3203. A 5 0 5 2 CVYrffLfyOT )V i — 

vmrn^coTv xiNT±m%x\ %hiizm$t#&& 

mzWdxh o . B*X*St§c0^#S-f-A 3 0 0 

3, A3 0 0 4. A 5 0 5 2<7)T;l-$— ^A^Mff* 

[0008] *SMB"Cffiffl§*lft^M«ifiWliaf: LT*f 

mmmry^-^M, (r 1 r 2 r 3 r 

4 N* ) . ISEHa*;X^nf>A ( R 1 R 2 R 3 R 

4 P + ) (ffiL. R 1 -R* (±. TA^fA«43ti±Ti; 

#^|sl— "Cfc*5roTt> R 1 ~R 4 

fLSmHS^-^A^^^-yt . bf, - , ci 

0 4 - . CF 3 S0 3 - . PF 6 " . BX/N (S0 2 C 

f 3 ) 2 - cr>tpfrt > &iiti&— mvxk.<?>T=-7tyb<?ym. 



(3) 
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[0009] ztLhmmvMcoifft L^mt u-m, t- 

K ^b^x^;l^X*x>7A^h7 7/b;tn#V — b 
ft £ . ±|ESM Jf Jg £ i£j§? § it 5 t L 

K if i,y*-t:^ h^i'«SHAf S J 
x~jr)Vf)—i£*— b „ if;Mf;l*-W- b , 

>\ 3-^f;W;k*7y, 2, 4 - ^-/kX/W^ 

Six, *#<7>£#M** 1 0 0 p p mJiTF, #F £ L < it 5 

0 p p mETR^S:* *TiK*«!ffl*ltUT36>^ffifflSn 

[0010] *5&BBt^^.ftSE D L C^fi#cM^H 

1 tCTirf » II 1 fcfeWT, #JS£ftS113§ 1 «±gBMPSB 
2tli«Wc335*Bt&S*l, #*3 tWPg|I2i:cOS^ 

^ 4 Jo «t JA'fl flBTP 5 j&S]R "5 ft(t ^ 5 . § h HZ , 
lEffil 0£J:t*l^#tiS<Z):ftSl 1#\ \ 2£ 

fri^i I § ft £ ftfciEffi U - H 6 J; tXft® U - b" 

7 #», satft & t sbtzBX'mm y - h s & ± x/9 k ± -5 
*«*ssp0>*h £ «fc o t «mw e § ixx . * 

[0011] 

[MS#IJ] SI2 t^-rr^S xi?A.&T/T/bSx>7A-£ 
^WPfSrH^T , USSW 1 ~7S.tA'JtKM 1 ~6 
1 27mm, fill 2 mm, ff§ 3 0 mmCVgmftSm 

S<7)J¥§{±1. 5mm N ^HJK«J¥§{i2mmT$>-3 



ybS-^Afg (JJS 0 . 1mm, lOOmmXlOOm 

m) ^jajffitc, ^U-fb^x^u-y^sw y^-tfflu 
T, JtHHH 1 8 0 0 m 2 /gcOvSttMSrO . 5mi» 
ffStcWSffci: LTJMcLj'S,, 1(011*1: 2 5 0°CT" 
MffiTfcTteML^flL S6«B3fH5v^TJ*$ 0 . 1 5 m 
m <7):K y 7° a fc? !✓ >-^F«*^> ^SrS-br^— Iffi* 

[ o o 1 2 3 ±iBftfflsafa!P»2 tc«^s* 

2. Omm) t^Sf^omSWtSSWtjEffiSSg^ 4 , ftll 

aisn^jE^y— b 6 , may- h 7 1 sr 1 otsco'ot 
[0013] § t>tz. «mw*]R | 5#t'«:WJi3imw> 

LT. 1 ^/b/y -y b;b^-f h 5xf-;bT 

u>$-tf*-hmm (*5>3 0 p pm) ^5t^a§ 
^a^tiffl pasted ufea, sfr^^a^tiiHpgi5« 

[0014] icoftM^-^^^^^ln^WISi: LTf?^ 

lZWffl-?&?Zlfb. 7 0°C<?)1l?aTt3*3V^T2 . 5V«1 

eepjd^ 1 0 0 oBSiagatufea, BtA'tfm^at^aE 
[0015] ^^^isftnftmv-kMiziftt&m 

[0016] 
[HI ] 
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jErTT |B 
















(in £2) 


IFUjHi ■ 3 rvvT 




$ ft 
(mm) 




3 5 3 0 


5. 1 


3 0 9 0 


7. 9 




5. 8 


2, 1 




3 5 2 0 


5. 3 


3 0 7 0 


8. 1 




5, 8 


1. 9 




ft r rt 

3 5 3 0 


5. 1 


3 0 0 0 


8. 3 


ft L 


5. 7 


1. 5 


ilr in jiyi j 


/»i p 1 rt. /t 
3 5 2 0 


r n 

5. 2 


3 0 2 0 


8, 1 


ft L 


5. 9 


1. 9 


t_ 1--T. I_~ l r" 

^S$]5 


3 5 2 0 


5, 2 


3 0 3 0 


7. 8 


ft L 


6. 0 


2. 0 


^JSttII b 


3 5 2 0 


5. 1 


3 0 3 0 

, .... ...j 


7. 9 


ft L 


5. 8 


2. 1 




I** r" r"i J~ii 

3 5 3 0 


5* 3 


3 0 5 0 


7. 7 


ft L 


6. 3 


2, 1 


ibt^Jl 


3 5 2 0 


5. 3 


2 2 9 0 


1 5. 2 


£> *? 


8. 2 


3, 5 




3 5 3 0 


5. 6 


2 12 0 


1 8. 3 


ab *? 


8. 3 


3. 5 


J£f5C0U3 


O C O ft 


5. £ 


2 10 0 


1 9, 3 




7. 8 


3. 4 


JttWU 


3 5 2 0 


5. 4 


3 0 4 0 


8. 3 


ft L 


1 0. 1 


3. 8 




3 5 2 0 


5. 1 


2 0 9 0 


2 2, 4 


h to 


5, 8 


1. 9 


tt«W6 


3 5 10 


5- 3 


2 3 10 


1 6. 1 




6. 2 


L 8 



[0017] 
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f 9-298129 





J 

I 

s 

No. 


m & Oft ft %> 


s i 


F e 


C ti 


Mn 


Mg 


C r 


1 

Zn 


Zr,Zr+Ti, 
Ga, V 


T i 




m 


A 1 




3003 


O.G 


0, 7 


0, 1 


1. 0 






0. 1 


— 


— 


0.05 


0.15 






3004 


0.3 


0. 7 


0.25 


1. 2 


0. 1 




0.25 


— 


■ — 


0.05 


0.15 


tm 




5052 


0.25 


0. 4 


0, 1 


0, 1 


2,4 


0.25 


0. 1 






0.05 


0.15 


tm 




3303 


0.6 


0. 7 


0,05 


1, 2 






0. 1 






0.05 


0.15 






3104 


0.6 


0. 8 


0. 1 

i 


0. 8 


1.0 


— 


0.25 




0. 1 


0.05 


0.15 


mi 




3005 


0. 6 




0.3 


1.0 


0.25 


0.1 


0.25 


— 


0. i 


0.05 


0.15 


mi 




3105 


0.6 


0.7 


0. 3 


0.5 


0.3 


O.Z 


0.4 


— 


0. 1 


0,05 


0,15 






1050 


0. 1 


0.25 


0.03 


0.02 


0.03 


— 


0.02 


— 


0. 1 


0,01 


— 


?m 




1070 


0.05 


0.05 


0.02 


0.01 


0.01 




0.02 




0.05 


0.01 




mt 


tt*Wf 3 


1N30 


Si+Fe:0. 4 


0.05 


0.01 


0.02 




0.01 






0.01 






J1S&M4 


1N99 


0.04 


0.04 
























3024 


Q.5 


0. 5 


4.2 


0. 5 


1.5 


0.05 


0.25 


Zr+Th0,2 


0,15 


0.05 


0.15 






6061 


0.7 


0. 7 


0.4 


0,15 


1.0 


0.15 


0,25 




0.15 


0.05 


0.15 





1 ^mnmmm 

2 ±.mmnm 

3 s# 

5 nw&=? 

6 lEffiU — K 

7 PM 'J - F 

8 «8RU->* 

9 SSRU-H 
1 0 lEffi 

1 1 fiffi 

1 2 tA"l/-? 



[0018] 

[HMOffi*»M] 



(6) 
[01 ] 
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(72) MM 



(72)$m% mm 



